The gait pattern of a 35-year-old man with longstanding, left femoral nerve palsy was assessed using 3-dimensional kinematic and kinetic analysis. Stability of his left knee in stance was achieved by manipulating the external moments of the limb so that the ground reaction force passes in front of the knee joint. This compensatory mechanism of locking the knee in extension is reliant on the posterior capsular structures. The patient was managed conservatively and continued to walk without aids.
INTRODUCTION
An isolated femoral neuropathy is an uncommon injury. 1 It may be associated with pelvic haematoma
Diagnostic gait pattern of a patient with longstanding left femoral nerve palsy: a case report after anticoagulation therapy, blood dyscrasias such as haemophilia, diabetes, neoplastic and paraprotein diseases, lumbar spondylosis, and radiation. 2, 3 Iatrogenic injury may occur as a result of the lithotomy position, prolonged traction, thermal injury or laceration. 4 The reported incidence of iatrogenic injury ranges from 0.2% to 0.4%. 4 The femoral nerve arises from the anterior rami of the second, third and fourth lumbar nerve roots. It penetrates and passes through the psoas, emerging under the iliacus fascia with psoas anteromedially and iliacus posterolaterally, lying in a natural groove between the 2 muscles. It exits the pelvis by passing under the inguinal ligament lying on the iliacus to enter the femoral triangle just lateral to the femoral artery and vein.
The main sensory branches of the femoral nerve are the anterior femoral cutaneous and saphenous nerve supplying the anteromedial aspect of the thigh and medial side of the leg, respectively. The motor branches supply the sartorius and quadriceps femoris group. The quadriceps is composed of 4 muscles: rectus femoris, vastus medialis, vastus intermedius, and vastus lateralis. These function as the extensor apparatus of the knee, with rectus femoris also aiding flexion of the hip.
Injury to the femoral nerve may lead to severe difficulty in ambulation, owing to loss of innervation of the anterior thigh musculature, which is fundamental for walking. 1 The quadriceps is essential for single leg stance; stability in stance can be achieved by manipulating the external moments of the limb. We assessed the gait pattern of a 35-yearold man with longstanding, left femoral nerve palsy, using 3-dimensional kinematic and kinetic analysis.
CASE REPORT
In January 2009, a 35-year-old man was referred to our hospital for further assessment of his left anterior thigh muscle wasting. 17 years previously, he had sustained a kick to his left lower lumbar region while playing football. He developed pain in his left groin at that time, but the pain had resolved after 7 days.
Physical examination revealed a painless full range of movement of the lumbar spine. There was severe atrophy of the left quadriceps, with the left thigh circumference measuring 370 mm compared to 475 mm for the right thigh. Left knee extension strength was grade 0/5. Sensory examination revealed normal pin-prick and light touch sensation in the distribution of the left medial femoral cutaneous and saphenous nerves, but the patellar tendon reflex was absent.
Full blood count, platelet count and coagulation screen were all within normal limits. Radiography and magnetic resonance imaging of the lumbar spine and pelvis was normal. Electromyography and nerve conduction studies reported marked denervation activity of the left quadriceps but the hamstrings were normal. Muscle biopsy of the vastus medialis showed end-stage muscle atrophy, with the appearance consistent with chronic denervation.
The patient underwent kinetic and kinematic analysis of the gait pattern, using the CODA mpx 30 system (Charnwood Dynamics Ltd, Leicester, UK) with marker placement 5 and 2 Kistler force plates. Normal shock absorption of the left knee was absent in early stance, and the knee was locked in extension throughout most of stance (Fig. 1) . The ground reaction vector was in front of the centre of the left knee joint (Fig. 2a) . In a normal healthy adult (matched for age, body weight and height), this vector was behind the knee joint (Fig. 2b) , in which the knee flexed approximately 15º, controlled by an eccentric contraction of the quadriceps which dampens the loading impact. For this patient, there was an internal flexor moment throughout most of stance, indicating that posterior knee structures were counteracting the external extensor moment created by the anterior position of the ground reaction vector (Fig. 1) . He kept his hip in extension until the knee unlocked. He was managed conservatively and continued to walk without aids.
DISCUSSION
Entrapment of the left femoral nerve secondary to an iliacus haematoma may lead to a femoral nerve palsy. 2, 4, 6 The accumulation of blood in the iliacus, which is enclosed by a thick, non-distensible fascia, causes direct compression of the nerve. 7 Isolated femoral nerve palsy differs from quadriceps paralysis caused by poliomyelitis. Both result in muscle weakness with normal sensation. 8 However, patients with poliomyelitis who have complete paralysis of the quadriceps also have some extent of hamstrings paralysis, which reduces the restraint to knee hyperextension at terminal swing. This restraint effect of normal hamstrings is probably the reason why this patient did not develop gross knee hyperextension, despite his longstanding condition.
